FI G. 1 



. i* % 

=: .si? 

HI 
IB 
Id 

I ill 

3 

a 
y 



ca 



5 7 




22 



ECU 



INTAKE PIPE PRESSURE 
SENSOR 



AIRFLOW METER 



-19 



COOLANT TEMPERATURE 
SENSOR 



INTAKE AIR TEMPERATURE 
SENSOR 



FUEL INJECTION VALVE 



20 
2,1 

15 



DRIVER 



-10 



F I G. 3 




FIG. 4 




F I G. 6 



VALVE LIFT 
AMOUNT 



INTAKE VALVE 



EXHAUST VALVE 




\ 



A 



TDC 



BDC TDC BDC 

CRANK ANGLE 



TDC 



F I G. 8 




FIG. 11 



c 



LEARNING FUEL INJECTION 
QUANTITY VARIATION 



INTAKE 
VALVE OPERATIOf 
ANGLE 
MAXIMUM 

YES 




YES 



102 



CALCULATE AVERAGE A/F 
RATIO OF CYLINDER No. N 



103 



CALCULATE AQn 



104 



CALCULATE Qrate-n 



105 



CONTROL FOR MINIMIZING 
FUEL INJECTION QUANTITY 
VARIATION 



( END ) 



FIG. 12 



150 




152 



CALCULATE AVERAGE A/F 
RATIO OF CYLINDER No. N 



I 



CALCULATE <5Q 



CALCULATE <5AngOF 
CYLINDER No. N 



I 



CONTROL FOR MINIMIZING 
VARIATION IN OPERATION 
ANGLE OF CYLINDER No. N 



-153 



-154 



-155 



-156 



FIG. 13 



c 



LEARNING VARIATION IN INTAKE 
VALVE OPERATION ANGLE 



) 




CORRECT IGNITION TIMING 
OF CYLINDER No.N 



153 



-154 



-250 



251 



j[ 

( END ) 



FIG. 14 

C LEARNING FUEL INJECTION "A 
QUANTITY VARIATION J 



NO 



CALCULATE AVERAGE A/F 
RATIO OF CYLINDER No. N 




\ 


I s — 


103 


CALCULATE AQn 




\ 


I s- 


104 


CALCULATE Qrate-n 




\ 


105 

i , " 


CONTROL FOR MINIMIZING 
FUEL INJECTION QUANTITY 
VARIATION 








s» 

\ 







( END ) 




FIG. 15 



c 



LEARNING VALVE OVERLAP 
AMOUNT VARIATION 



3 



iONTROC 
FOR MINIMIZING 
FUEL INJECTION 
QUANTITY VARIATION 
^FOR EACH CYLINDEr 
COMPLETED 



NO. 



'ES 



VALVE 
"OVERLAP AMOUN" 
^ PREDETEMRINED 
VALUE 

9 



450 



NO. 



/YES 



TIMING FOR^ 
CALCULATING 
A/F RATIO OF 
^CYLINDER No.r 

9 

'ES 



152 



CALCULATE AVERAGE A/F 
RATIO OF CYLINDER No. N 



CALCULATE <5 Q 




CALCULATE <5V0 



CONTROL FOR MINIMIZING 
VALVE OVERLAP AMOUNT 
VARIATION OF CYLINDER 
No. N 



451 



452 



FIG. 16 




CALCULATE AVERAGE A/F 
RATIO OF CYLINDER No. N 



I 



CALCULATE dQ 



I 



CORRECT FUEL INJECTION 
QUANTITY OF CYLINDER 
No. N 




I 



CORRECT IGNITION TIMING 
OF CYLINDER No.N 



-251 



ca 
a 



Hi 

i ii 
r i, h 

'.I i',:' 

rn 




cr 






LU 

h- 






LU 




ON 








O 




LU 


_J 




CL 


LU 




o 


cr 




LU 






> 


OF 




VAL 


VALUE 




OTTLE 


i- 




en 


zd 






Q_ 






h- 












O 







LU 
CL 

o 

1X1 

< 

> 

LU 



o 
cc 



o 
o 

cr 

LU 

o 
< 
o 



LU 




LU 














< 




< 


> 




> 


LU 




LU 


—1 




_J 


t 




1- 
h- 


o 




o 


cr 




cr 








i- 




h- 


o 




o 












00 


LU 




O 


CL 




_i 


o 




o 


cr 




cr 


o 




o 


LU 




LU 


o 




o 














1— • 







Q 
LU 
LU 
CL 

00 

LU 



z 

LU 



LU 

cr 

ZD 



cr 

LU 

< 



LU 

cr 

ZD 



LU 
CL 

LU 



CC 

00 
00 
LU 

cr 

CL 



cr 
< 

LU 

j<cr 
to 

« CO 
U.2 

°£ 
^LU 

51 



FIG. 18 



CONTROL FOR MINIMIZING 
VARIATION AMONG CYLINDERS 




D 



\ 


NO 501 

I s ^ 


CALCULATE A/F RATIO 
OF EACH CYLINDER 




5 


, 502 




NO 



503 



CALCULATE FUEL INJECTION 
QUANTITY CORRECTION 
COEFFICIENT 



504 

^ 



CREATE MAP OF FUEL 
INJECTION QUANTITY 
CORRECTION COEFFICIENT 



505 



CORRECT FUEL 
INJECTION QUANTITY 



# * 

F I G. 19 



» 1.0 



Olu 
z O 

go 

50 

ice 
do 



PI 



L1 



INTAKE VALVE 
OPERATION ANGLE 



FIG. 20 



I' * ih - 

b 
est 
m. 

'Hi 
ill 

CI 

f, A; 

a 
fi! 



CONTROL FO TARGET A/F 
RATIO CORRECTION 




\ 


no 501 


CALCULATE A/F RATIO 
OF EACH CYLINDER 






i 502 




601 



CALCULATE AVERAGE 
A/F RATIO 



602 



CALCULATE TARGET 
A/F RATIO 



603 



CREATE TARGET A/F 
RATIO MAP 



604 



EXECUTE FB CONTROL 
FOR A/F RATIO 



( END ) 



F I G. 21 



LEAN 



I 



STOICHIOMETRIC 



RICH 



P2 



L2 



INTAKE VALVE 
OPERATION ANGLE 



FIG. 22 



0 



CONTROL FOR MINIMIZING ^ 
VARIATION AMONG CYLINDERS J 



CALCULATE A/F RATIO 
OF EACH CYLINDER 



501 



502 




503 



CALCULATE FUEL INJECTION 
QUANTITY CORRECTION 
COEFFICIENT 



700 



: UED 
INJECTIOI 
QUANTITY 
CORRECTION WITHIN 
COEFFICIENT 
PREDETEMRINEI 
RANGE, 

9 



NO 



500 



YES 



MAP CREATED* - 



504 



CREATE MAP OF FUEL 
INJECTION QUANTITY 
CORRECTION COEFFICIENT 



505 



CORRECT FUEL 
INJECTION QUANTITY 



701 



FUEL INJECTION 
QUANTITY CORRECTION 
COEFFICIENT GUARDED 



600 




YES 



CALCULATE AVERAGE 
A/F RATIO 



CALCULATE TARGET 
A/F RATIO 



601 



602 



603 



CREATE TARGET A/F 
RATIO MAP 



EXECUTE FB CONTROL 
FOR A /F RATIO 

I 



604 



( END ) 



